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* -/é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Y Food and Drug Administration
Rockville MD 20857

NDA 20-387/S-010 AJG 25 1908

Merck Research Laboratories
Attention: Jeffrey R. White, M.D.
Sumneytown Pike, P.O. Box 4
BLA-20

West Point, PA 19486

Dear Dr. White:

Please refer to your July 14, 1998 supplen%ental new drug application submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for Hyzaar (losartan potassium/hydrochlorothiazide)
50/12.5 mg Tablets.

This supplemental new drug application provides for final printed labeling revised as follows:

CLINICAL PHARMACOLOGY, Pharmacokinetics, Drug Interactions, Losartan Potassium:
"Conversion of losartan to its active metabolite after intravenous administration is not affected by
ketoconazole, an inhibitor of P450 3A4" has been added before the last sentence of this
subsection.

PRECAUTIONS, Information for Patients, Potassium Supplements: a cross reference, "(see
PRECAUTIONS, Drug Interactions, Losartan Potassium)" has been added.

PRECAUTIONS, Drug Interactions, Losartan Potassium: "In humans, ketoconazole, an
inhibitor of P450 3A4, did not affect the conversion of losartan to the active metabolite after
intravenous administration of losartan. Inhibitors of cytochrome P450 2C9 have not been studied
clinically” has been added before the last sentence of this subsection.

The last sentence of this subsection has been revised to read "The pharmacodynamic

consequences of concomitant use of losartan and inhibitors of P450 2C9 have not been
examined." :

The following has been added to the end of this subsection: "As with other drugs that block
angiotensin li or its effects, concomitant use of potassium-sparing diuretics (e.g., spironoiactone,
triamterene, amiloride), potassium supplements, or salt substitutes containing potassium may lead

to increases in serum potassium (see PRECAUTIONS, Information for Patients, Potassium
Supplements).”

We have completed the review of this supplemental application and have concluded that adequate
information has been presented to demonstrate that the drug product is safe and effective for use as
recommended in the final printed labeling included with your July 14, 1998 submission. Accordingly, the
supplemental application is approved effective on the date of this letter.

We remind you that you must comply with the requirements for an approved NDA set forth under 21 CFR
314.80 and 314.81.
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If you have any questions, please contact:

Ms. Kathleen Bongiovanni
Regulatory Health Project Manager
(301) 594-5334

Sincerely yours,

Raymond JN{picky, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research
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HYZAAR®

{LOSARTAN POTASSIUM-
HYDROCHLOROTHIAZIDE TABLETS)

USE IN PREGNANCY

When used in pregnancy dunng the second and thnd
trimesters, drugs that act directly on the

tensin system can cause injury and even death to IM
developing fetus. When pregnancy is detected, HYZAAR
should be discontinued as soon, as possible. See WARN-
INGS: Fetal/Neonatal Morbidity and Mortality.

DESCRIPTION

HYZAAR' {losartan potassiuimhydrochlorothiazide), com-
bines an angiotensin H receptor (type ATy} antagonist and a
divretic, hydrochiorothiazide.

Losartan N, a non-peptide molecule, is ch I
described as 2 butyl l-chlom-1 lp{olHletrazol 5—ylphe-
nyl}benzyljimi salt. hs

empirical formulais CDHHCIKNT,O and its structural formula is:

Losartan potassium is a white 10 off-white free-flowing crys-
talline pawder with a molecular weight of 461.01. It is freely
soluble in water. soluble in alcohols, and slightly soluble in
common organic solvents, such as acetonitrile and methyl
ethyl ketone.

0xndauon of the Shydroxvrnelhyl group on the imidazole
fing results in the active rhetabolite of losartan.

i e is 6-chloro-3,4-dihydro-2/41.2,4-ben-
i namide 1,1-dioxi hs empirical for-
mula is C;HCINGO,S2 and its slructural formulais:

O\\ //O

NH,SO,

GI- N
H

Hydrochlorothiazide is a white, o practically white, crystal-
line powder with a molecular weight of 297.74, which is
sfightly soluble in water, but freely soluble in sodium hydrox-
ide solution.

HYZAAR® (Losartan Potassium-Hydrochlorothiazide Tablets}

much greater affvmty (about 1000-fold} for the AT, receptor
than for the AT, réceptor. In vitro binding studies indicate that
losartan is a reversible, competitive inhibitor of the AT, recep-
tor, The active metabolite is 10 to 40 times more potent by
weight than losartan and appears to be a reversible, non-com-
petitive inhibitor of the AT, receptor.

Neither tosartan nor its active metabolite inhibits ACE
{kininase i, the enzyme that convens angiotensin! to
angiotensin |l and degrades bradykinin); nor do they bindto or
block ather hormone receptors or ion channels known to be
important in cardiovascutar regulation.

Hydrochlorothiazide is a thiazide diuretic. Thiazides affect
the renal tubular mechanisms of electrolyte reabsorption,
directly increasing excretion of sodium and chloride in
approximately equivalent amounts. Indirectly, the diuretic
action of hydrochlorothiazide reduces plasma volume, with
consequent increases in plasma renin activity, increases in
aldosterone secretion, increases in urinary potassium loss,
and decreases in serum potassium. The renin-aldosterone link
is mediated by angiotensin il, so coadministration of an
angiotensin Il receptor antagonist tends to reverse the potas-
sium loss associated with these diuretics.

The mechanism of the annhypenenslve effect of thiazides is
unrknown.

Pharmacokinetics
General
Losartan Potassium .

Losartan is an orally active agent that undergoes substantial
first-pass metabolism by cytochrome P450 enzymes. It is con-
verted, in part, to an active carboxylic acid metabolite that is
respansible for most of the angiotensin Il receptor antago-
nism that follows Josartan treatment. The terminal half-life ot
losartan is about 2 hours and of the metabolite is about 6-9
hours. The pharmacokinetics of fosartan and its active metab-
olite are linear with oral losartan doses up to 200 mg and do
notchange over time. Neither losartan nor its metabolite accu-
mulate in plasma upon repeated once-daily dosing.

Foliowing. oral administration, losartan is well absorbed
{based on absorption of radiolabeled losartan) and undergoes
substantial first-pass metabolism; the systemic bioavaifability
of losartan is approximately 33%. About 14% of an orally-
administered dose of losartan is converted to the active
metabolite. Mean peak concentrations of losartan and its
active metabolite are reached in 1 hour and in 3-4 hours,
respectively. White maximum plasma concenirations of losar-
tan and its active metabolite are approximately equal, the AUC
of the metabolite is about 4 times as great as that of losantan. A
meal slows absorption of losartan and decreases its Cp,, but
has only minor eHects on losartan AUC oF on the AUC of the
metabolite {about 10% decreased).

Both losartan and its active metabolite are highly bound to
plasma proteins, primarily albumin, with plasma ¥ree irac-
tions of 1.3% and 0.2% respectively. Plasma protein binding is
constant over the concentration range achieved with recom-
mended doses. Studies in rats indicate that losartan crosses
the blood-brain barrier poorly, if at all.

Losarian metabolites have been identifiedin human plasma
and urine. In addition to the active carboxylic acid metabolite,
several inactive metabolites are formed. Following oral and
intravenous administration of 14C-labeled fosartan potassium,
circulating plasma radioactivity is primarily attributed to
losartan and its active metabolite. /n vitro studies indicate that
cytochrome P450 2C9 and 3A4 are invalved in the biotransfor-
mation of losartan to its metabolites. Minimal conversion of
losartan to the active metabotite (less than 1% of the dose
compared 10 14% of the dose in normal subjects) was seen in
about one percent of individuals studied.

The volume of distribution of losartan is about 34 liters and
of the active metabolite is about 12 liters. Total plasma clear-
ance of iosartan and the active metabolite is about 600 mU/
min and 50 ml/min, respectively, with renal clearance of
about 75 mb/min and 25 mU/min, respectively. When losartan
is administered orally, about 4% of the dose is excreted
unchanged in the urine and about 6% is excreted in urine as

HYZAAR is available for oral admini
50 mg of losartan potassium, 12 S mg of hydmchlormh-ande
and the following inacti : microcrystalline cellu-
lose, lactose’ hydrous d starch g stear-

active r bolite. Biliary excretion contributes to the elimina-
tion of losartan and its metabolites. Following oral 1*C-labeled
losartan, about 35% of radioactivity is recovered in the urine
and about 60% in the feces. Following an intravenous dose of
4C.iabeied losantan, about 45% of radioactivity is recovered in

ate, hydroxypropyl| cellu}ose hydroxypropyl methylcettul
titanium dioxide and D&C yellow No. 10 aluminum lake.

HYZAAR contains 4.24 mg (0.108 mEq) of potassium.
CLINICAL PHARMACOLOGY
Mechanism of Action

Angiotensin i {formed irom angiotensin fina veacl»on cata-
iyzed by angiotensin converting enzyme (ACE, kininase )}, is
a potent vasoconsmcmr the pumary vasoactive hormone of
the reni and animp: nin
the pathophysuology ol hypertension. it also snmula!es aldo-
sterone secretion by the adrenal cortex. Losartan and its prin-
cipal active melabome block the yasoconstrictor and

effects of i in B by selectively

blocking the bcndmg of anguolensm it 1o lhe AT, receptor
found in many tissues, {e.g., h muscle, ad
gland). There is also an AT, recemor foundi 3in many ||ssues but
it is not known to be iated with ¢
stasis. Both losartan and its prmc:pal active metabolite do not
exhibit any partial agomst achvltv at the AT, receptor and have

istered lrademark ol | du Pont de Nemours and Company,
W iimington, Delaware, U:
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the urine and 50% in the feces.

Special Populations

Pediatric: Losartan pharmacokinetics have not been investi-
gatedin patients < 18 years of age.

Geriatric and Gender:- Losartan pharmacokinetics have
been investigated in the eldeity (65-75 years) and in both gen-
ders. Plasma concentrations of losartan and its active metabo-
lite are similar in etdarly and young hypertensives. Plasma
concentrations of losartan were about twice as high in female
hypertensives as male hypertensives, but concentrations of
the active metabolite were similarin males and females.

Race: Pharmacokinetic differences due to race have not
been studied.

Renal Insufficiency: Plasma concentrations of Iosanan are
not altered in patients with crestinine clearance above 30 ml/
min. In patients with lower creatinine clearance, AUCs are
about 50% greater and are doubled in hemodialysis patients.
Plasma concentrations of the active metabolite are not signifi-
cantly altered in patients with renal impairment or in hemodi-
alysis patients. Neither losartan nor its active metabolite can
be removed by hermodialysis. .

Hepatic Insufficiency: Following™ bral administration in
patients with mild to mbderate alcoholic cirrhosis of the liver,
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plasma concentrations of losartan and its active metabolite
were, respectively, Stimes and about 1.7 times those in young
male volunteers. Compared to normal sub]ects the total
plasma clearance of losartan in patients with hepatic insuffi-
ciency was about 50% lower and the oral bivavailability was
about Z-times higher. The lower “starting dose of losartan rec-
omménded for use in patients with hepahc impairment can-
not be given usmg HYZAAR. Hts use in such patients as a
means of losarian titration is, therefore, not recommended
{see DOSAGE AND ADMINISTRATION).

Drug Interactions
Losartan Potassium
Losartan, administered for 12 days, did not affect the phar-
macokinetics or pharmacodynamics of a single dose of war-
farin. Losanan did not affect the pharmacokinetics of oral or
intravenous digoxin. Coadministration of Josartan and cimeti-
dine led to an increase of about 18% in AUC of losartan but did
not affect the pharmacokinetics of its active metabolite. Coad-
ministration of losartan and phencbarbital led to a reduction
of about 20% in the AUC of losartan and that of its active
metabolite. Conversion of losartan to its active metabolite
after intravenous administration is not affected by ketocona-
zole, an inhibitor of P450 3A4. There is no pharmacokinetic
interaction between fosartan and hydrothlorothiazide.

Hydrochlorothiazide

After oral administration of hydrochlomlhyaude. divresis
begins within 2 hours, peaks in about 4 hours and lasts about 6
to 12 hours.

Hydrochlorothiazide is not metabolized but is elimir d
rapidly by the kidney. When plasma levels have been followed
for at least 24 hours, the plasme half-life has been observed to
vary between 5.6 and 14.8 hours. At least 61 percent of the oral
dose is eliminated unchanged within 24 hours. Hydrochloro-
thiazide crosses the placental but not the blood-brain barrier
and is excreted in breast milk.

Pharmacodynamics and Clinical Effects
Losartan Potassium

Losartan inhibits the pressor eHect of angiotensin Il {as well
as angiotensin l} infusions. A dose of 100 mq inhibits the pres-
sor effect by about 85% at peak with 25-40% inhibition persist-
ing for 24 hours. Removal of the negative feedback of
angiotensin Il causes a 2-3 fold rise in plasma renin activity
and consequent rise in angiotensin il plasma concentration in
hvpenenswe patients. Losartan does not affect the response
10 bradykinin, whereas ACE inhibitors increase the response
to bradykinin, Aldosterone plasma concentrations fall follow-
ing Josartan administration. In spite of the effect of losartan on
aldosterane secretion, very l:me effect on serum potassium
was observed.

In a single-dose study in normal volunteers, losartan had no
effects on glomerular filtration rate, renal plasma flow or filtra-
tion fraction. in multiple dose studies in hypertensive panenls
there were no notable effects on sy ic or renal p
din concentrations, fasting triglycerides, total cholesterol or
HDL-cholesterol or fasting glucose concentrations. There was
a small uricosuric effect leading to a minimal d in
serum uric acid {mean decrease <0.4 mg/dl) during chronic
oral administration.

The antihypertensive effects of tosartan were dermonstrated
principally in 4 placebo-controfled 6-12 week trials of dosages
from 10 10 150 mg per day in patients with baseline diastolic
blood pressures of 95-115. The studies allowed comparisons
of two doses {50-100 mg/day) as once-daily or twice-daily reg-
imens, comparisons of peak and trough effects, and compan-
sons of response by gender, age, and race. Three additionat
studies examined the antibypertensive effects of losartan and
hydrochlorothiazide in combination.

The 4 studies of losartan monotherapy included a total of
1075 patients randomized to several doses of losartan and 334
1o placebo. The 10 and 25 mg doses produced some effect at
peak (6 hours after dosing) but small and inconsistent trough
(24 hour) responses. Doses of 50, 100, and 150 mg once daily.
gave statistically significant systolic/diastolic mean decreases
in blood pressure, compared to placebo in the range of
5.5-105/3.5-7.5 mmHg, with the 150 mg dose giving no
greater effect than 50-100 mg. Twice-daily dosing at 50-100
mg/day gave consistently larger trough responses than once
daily dosing at the sarne total dose. Peak (6 hour} effects were
uniformly, but moderately larger than trough effects, with the
tfrough to pesak ratio for systolic and diastolic responses
50-95% and 60-90% respectively. -

Analysis of age, gender, and race subgroups of patients
showed that men and women, and patients over and under 65,
had generally similar responses. Black patients, however, had
notably smaller responses to losartan monotherapy.

The effect of losartan is substantially present within one
week but in some studies the maximal effect occurred in 3-6
weeks. In long-term follow-up studies (without placebg con-
trol} the effect of losartan appeared to be maintained for up to
a year. There is no apparént rebound effect after abrupt with-
drawal of losartan. There was essentially no change in aver-
age heartrate in losartan-treated patients in controfled trials.

Persistent dry cough {with an incidence of a few percemb
has been iated with ACE inhibitor use and in practice can
be a cause of discontinuation of ACE inhibitor therapy. Two
prospeciive, parallel-group, double-blind, randomized, con-
trolled trials were conducted to assess the effects of losartan
on the incidence of cough in hypertensive patients who had
experienced cough while receiving ACE inhibitor therapy.
Patients who had typical ACE inhibitor cough when chal-
lenged with fisinopril, whose cough disappeared on placebo,
were randomized to losartan 50 mg, lisinopril 20 mg, or either
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placebo (one study, n=97} or 25mg hydrochlorothiazide
{n=135). The double-blind treatment period lasted up to 8
weeks. The incidence of cough is shown below.

Study 11, HCTZ Losartan Lisinopril -
Cough 25% 17% 69%
Study 21t Placebo - Losartan Lisinopril
Cough 35% 29% 62%

D ics = (89% 64% fémale)

Demographics = (30% caucasian, 51% female)

These studies demonstrate that the incidence of cough
associated with losartan therapy, in a population that all had
cough associated with ACE inhibitor therapy, is similar to that
associated with hydrochlorothiazide or placebo therapy.
Losartan Potassium-Hydrochlorothiazide

The 3 controlled studies of losartan and hydrochlorothia-
zide included over 1300 patients assessing the antihyperten-
sive efficacy of various doses of losartan (25, 50 and 100 mg)
and concomitant hydrochlorothiazide {6.25, 12.5 and 25 mg}.
A factorial study compared the combination of losartan/
hydrochlorothiazide 50/12.5 mg with its components and
placebo. The combination of losartarvhydrochlorothiazide
$0/12.5 mg resulted in an approximately additive placebo-
adjusted systolic/diastolic response {15.5/9.0 mmHg for the
combination compared to 8.5/5.0 mmHg for losartan alone
and 7.0/3.0 mmHg for hydrochlorothiszide. alone}. Another
study investigated the dose-response relationship of various
doses of hydrochlorothiazide (6.25, 12.56 and 25 mgq) or pla-
cebo on a background of losartan (50 mg) in patients not ade-
quately comrolled {SiDBP 93-120 mmHg) on losartan (50 mg)
alone. The third study investigated the dose-response rela-
tionship of various doses of losartan (25, 50 and 100 mg} or
placebo on a background of hydrochlorothiazide {25 mg) in
patients not adequately controlled (SiDBP 93-120 mmHg) on
hydrochlorothiazide {25 mg) alone. These studies showed an
added antihypertensive response at trough (24 hours post-
dosing) of hydrochlorothiazide 12.5 or 25 mg added to losar-
tan 50 mg of 5.5/3.5 and 10.0/6.0 mmHg, respectively. Simi-
larly, there was an added antihypertensive response at trough
when Josaran 50 or 100 mg was added to hydrochlorothia-
zide 25 mg of 9.0/5.5 and 12.5/6.5 mmHg respecnvely There
was no significant effect on heart rate.

There was no difference in response for men and women or
in patients over or under 65 years of age.

Black patients had a [arger response to hydrochlorolhmznde
than non-black patients and a smaller response to losartan,
The overall response to the combination was similar for black
and non-black patients.

INDICATIONS AND USAGE . ..

HYZAAR is indicated for the treatment of hypertension. This
fixed dose combination is not indicated for initial therapy {see
DOSAGE AND ADMINISTRATION).

CONTRAINDICATIONS

HYZAAR is contraindicated in patients who are hypersensi»
tive to any component of this product.

Because of the hydrochlorothiazide component this prod-
uct is contraindicated in patients with anuria of hypersensitiv-
ity to'other sulfonamide-derived drugs.

WARNINGS i

Fetal/Neonatal Morbidity and Montality

Drugs that act directly on the renin-angiotensin system can
cause fetal and neonatal morbidity and death when adminis-
tered to pregnant women. Several dozen cases have been
reported in the world literature in patients who were taking
angiotensin converting enzyme inhibitors. When pregnancy is
detected, HYZAAR should be discontinued as soon as possible.

The use of drugs that act directly on the renin-angiotensin
system during the second and third trimesters of pregnancy
has been associated with fetal and neonatal injury, including
hypotension, neonatal skull hypoplasia, anuria, reversible or
irreversible renal failure, and death. Oligohydramnios has
also been reported, presumably resulting from decreased
fetal renal function; oligohydramnios in this setting has been
associated with fetal limb contractures, craniofacial deforma-
tion, and hypoplastic lung development. Prematurity, intrau-
terine growth retardation, and patent ductus arteriosus have
also been reported, although it is hot clear whether these
occurrences were due to exposure to the drug.

These adverse effects do not appear to have resulted from
intrauterine drug exposure that has been limited to the first tri-
mester. .

Mothers, whose embryos and fetuses are exposed to an
angiotensin Il receptor antagonist only during the first trimes-
ter should be so informed. Nonethelgss, when patients
become pregnant, physicians should have the patient discon-
tinue the use of HYZAAR as soon as possible.

Rarely {probably less otien than once in every thousand
pregnancies), no alternalive to an .angiotensin Hl recaptor
antagonist will be found. In these rare cases, the mothers
should be apprised of the potential hazards to their fetuses,
and serial ultrasound examinations should be performed fo
assesgs the intra-amniotic environment.

i ollgohvd(ammos is observed, HYZAAR should be discon-
tinued unless it is considered life-saving for the mother. Con-
tractign- stress testing” (CST), a non-stress test (NST), or
biophysical profiling (BPP} may be appropriate, depending
upon the week of pregnancy. Patients and physicians should

HYZAAR® {Losartan Potassium-Hydrochlorothiazide Tablets)

be aware, however, that oligohydramnios. may not appear
until atter the fetus has sustained irreversible injury.

Infants with histories of /n. utero exposure to an
angiotensin Il receptor antagonist should be closely observed
for hypotension, oliguria, and hyperkalemia. If oliguria occurs,
attention should be directed toward support of blood pressure
and renal perfusion. Exchange transfusion or dialysis may be
required as means of reversing hypotension and/or substitut-
ing for disordered renal function.

There was no evidence of teratogenicity in rats of rabbits
treated with a maximum losartan potassium dose of 10 mg/
kg/day in combination with 2.5 ma/kg/day of hydrochlorothia-
zide. At these dosages, respective exposures {AUCs) of losar-
tan, its active metabaolite, and hydrochlorothiazide in rabbits
were approximately -, 1.5-, and 1.0-times those achieved in
humans with 100 mg losartan in combination with 25 mg
hydrochlorothiazide. AUC values for losartan, its active
metabolite and hydrochlorothiazide, extrapolated from data
obtained with losartan administered 10 rats at a dose of 50 mg/
kg/day in combination with 12.5 mg/kg/day of hydrochloro-
thiazide, were approximately 6, 2, and 2 times greater than
those achieved in humans with 100 mg of losartan in combi-
nation with 25 mg of hydrochlorothiazide. Fetal toxicity in
rats, as evidenced by a slight increase in supernumerary ribs,
was observed when females were treated prior to and
throughout gestation with 10 mg/kg/day losartan in combina-
tion with 2.5 mg/kg/day -hydrochlorothiazide. As also
observed in studies with losanan alone, adverse fetal and neo-
natal effects, including decreased body weight, renal toxicity,
and mortality, occurred when pregnant rats ware treated dur-
ing late gestation and/or lactation with 50 mg/kg/day losartan
in combination with 12.5 mg/kg/day hydrochlorothiazide.
Respective AUCs for losartan, its active metabolite and hydro-
chlorothiazide at these dosages in rats wege approximately 35,
10 and 10 times greater than thosa achieved in humans with
the administration of 100 mg of losartan in combination with
25 mg hydrochlorothiazide. When hydrochlorothiazide was
administered without losanan to pregnant mice and rats dur-
ing their respective periods of major organogenesis, al doses
up tg 3000 and 1000 mg/kg/day, respectively, there was no evi-
dence of harm to the fetus.

Thiazides cross the placental barrier and appear in cord
blood. There is a risk of fetal or neonatal jaundice, thrombocy-
topenia, and possibly other adverse reactions that have
occurred in adults.

Hypotension — Volume-Depleted Patients

In patients who are intravascularly volume-depleted le.g.,
those treated with diuretics), symptomatic hypotension may
occur after initiation of therapy with HYZAAR. This condition
should be corrected prior to administration of HYZAAR (see
DOSAGE AND ADMINISTRATION).

Impaired Hepatic Function
Losartan Potassium-Hydrochlorothiazide - .

HYZAAR is not recommended for patients with hepatic
impairment who require titration with losartan. The lower
starting dose of losanan recommended for use in patients
with hepatic impairment cannot be given using HYZAAR.
Hydrochlorothiazide

Thiazides should be used with caution in patients with
impaired hepatic function or progressive liver disease,’since
minor alterations of fluid and elecirolyte balance may precipi-
tate hepatic comia.

Hypersensitivity Reaction

Hypersensitivity reactions to hydrochlorothiazide may occur
in patients with or without a history of aflergy or bronchiat
asthma, but are more likely in patients with such a history.
Systemic Lupus Erythematosus

Thiazide diuretics have been reported to cause exacerba-
tion or activation of systemic lupus erythematosus.,

Lithium Interaction

Lithium generally should not be given with thiazides (see PRE-

CAUTIONS, Drug Inmteractions, Hydrochlorothiazide, Lithium).

PRECAUTIONS

General
Losartan Potassium-Hydrochlorothiazide

in double-blind clinical trials of various doses of losartan
potassium and hydrochlorothiazide, the incidence of hyper-
tensive patients who developed hypokalemia {serum potas-
sium <3.5 mEq/l) was 6.7% versus 3.5% for placebo; the
incidence of hyperkalemia (serum potassium >5.7 mEq/ ) was
0.4%. No patient discontinued due 10 increases or decreases in
serum potassium. The mean decrease in serum potassium in
patients treated with various doses of losartan and hydrochlo-
rothiazide was 0.123 mEqg/L. In patients treated with various
doses of losartan and hydrochlorothiazide, theie was aiso a
dose-related decrease in the hypokalemic response to hydro-
chiorothiazide as the dose of losartan was increased, as well
as a dose-related decrease in serum uric acid with increasing
doses of fosartan.

Hydrochiorothiazide

Periodic determination of serum electrolytes 10 detect pos-
sible electrolyte imbalance should be performed at appropri-
ateintervals.

All patients receiving thiazide therapy should be observed
for clinical signs of tluid or electrolyte imbalance: hyponatre-
rmia, hypochloremic slkalosis. and hypokalemnia. Serum and
urine electrolyte determinations are particularly impornant
when the patient is vomiting excessively or receiving
paranteral fluids. Warning signs. or symptoms of fluid and
electrolyte imbatance, irrespective of cause, include dryness



HYZAAR® (Losartan Potassium. Hydrochlorothiazide Tablets)

of mouth, thirst, , lethargy, di i restless-
ness, confusicn, seizures, muscle pains or cramgs, muscular
fatigue, hypotension, oliguria, tachycardia, and gastrovmesu
nal disturbances such as nausea and vomiting. -
Hypokalemia may develop, especially wnh bnsk dluresns,

7892805
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e nva e

tion of sulfaphenawtte and ketoéonazole. In humans,
ketoconazole, an inhibitor of P450 3A4, did not affect the con-
version of losartan to the active metabaolite after intravenous
administration of fosartan. inhibitors of cytochrome P45p 2C9
have not been studied clinically. The pharmacodynamic con-

when severe cirrhosisis present, or after pr

Interference with adequate oral electrolyte |ntal:e will elso
contribute to hypokalemia. Hypokalemia may cause cartiac
arrhythmia and may also sensitize or exaggerate the response
of the heart 10 the foxic etfects of digitalis (e.g., increased ven-
tricular irritability).

Although any chioride deficit is generally mild and usually
does not require specific treatmem except under extraordi-
nary circumstances (as in liver disease of renal disease}, chlo-
tide teplacement may be required in the treatment of
metabolic alkalosis.

Dilutional hyponatremia may occur in edematous patients
in hot weather; appropriate therapy is water restriction, rather
than administration of sall except in rare instances when the
b emia is life-th v actual sah depletion,

of concomitam use of losartan and inhibitors of
P450 2C9 have not been examined.

As with other drugs that block angiotensin It or its effects,
concomitant use of potassium-sparing diuretics (e.g..
spironolactone, triamterene, amiloride), potassium supgle-
ments, of salt substitutes containing potassium may Jead to
increases in serum potassium {see PRECAUTIONS, Informa-
tion for Patients, Potassium Supplemems)
Hydrochiorothiazide

When administered concurrenﬂy the following drugs may
interact with thiazide ditretics:

Alcohol, barbiturates, or narcotics — potenhahon of ortho-
static hypotension may occur.

Annd:abenc drugs (oral _agents and insulin) — dosage

appropnale replacernem is the 'hefupy of choice.”
Hyperuricemia may occur or frank gout may be precipitated
in certain patients receiving thiazide therapy. Because losar-
tan decreases uric acid, losartan in combination with hydro-
chiorothiazide the di veﬁc-‘ duced hyperuricemia.
in diab G d of insulin or oral
hvpoglycemn: agents may be requwed Hypefglvcemla ‘may
occur with thiazide diuretics. Thus latent d

rent of the antidi drug may be required.

Other antihypertensive drugs — additive effect or potentis-
tion.

Cholestyramine and colestipol resins — Absorption of
hydrochlorothiazide is impaired in the presence of anionic
exchange resins. Single doses of either cholestyramine or
colestipol resins bind the hydrochlorothiaride and reduce its
absorption from the gastrointestinal tract by vp to 85 and 43

may become manifest during thiazide therapy.
The antihypertensive effects of the drug may be enhanced
inthe posisympalhectomy pauem.
i progréssive renal imp; evident, ider
withhoéiding or discontinuing diuretic therapy.
Thiazides-have been shown fo increase the ufinary excre-

p . respectively.

Comccmemlds ACTH — intensifi ed electrolyte depletion,
panicularly hypokalemia.

Pressor amines (e.g. narepmephnne)— possible
decreased response to pressor amines but not sufficient to
preclude their use.

Skeletal sch rel; . nond:

polarizing  fe.g.

ides may d urinary Ici 2 . Thia—
zides may cause intermittent and $tight elevation of serumcal-
Cium in the absence of kifown disorders of - calkium
Marked hyp 1] may be evidence of hid-
den hyperparathvrmdlsm Thlazldes should be discontinued
before carrying out tests for parathyroid function.
Increasas in cholesterol and triglyceride levels may be asso-
ciated with thiazide diuretic therapy.,
Hypersensitivity. See ADVERSE REACTIONS,
Post-Marketing Experience.

Impaired Renal Function

Asa q of inhibiting the i in-atdo-
sterone system, changesin renal function have been reporled
in susceptible individuals treated with losartan; in some
patients, these changes in renal function were revessible upon
discontinuation of therapy.

In patients whose renal funcnon may depend onthe achvny

tion of magneslum this may resultin v
™

of the in; {e.g., p
with severe oongesnve henn ﬁnluve) heatmem vvnh ang»o—
tensin ] enzyme ik s has been d with

oliguria and/or progressive azotemis and (rarely) with acute
renal failure and/or death. Similar outcomes have been
repornted with losartan.

In studies of ACE mh-bllors in pallems w-th unilaterat or
bilateral renal artery sienosis, i inserum or
BUN have been reported. Similar effects have been reported
with losartan; in some patients, these effects were reversible
upon discontinuation of therapy.

Thiazides should be used with caution in severe renal dis-
ease. In patients with renal disease, thiazides may precipitate
azotemia. Cumulative effects of the drug may develop in
patients withimpaired renal function.
tnformation for Patients

Pregnancy: Female patients of childbearing age should be
told about the consequences of second- and third-trimester
exposure to drugs that act on the renin-angiotensin system,
and they should also be told thst these consequences do not
appear to have resutted from intrauterine drug exposuie that
has been limited to the first trimester. These patients should
be asked 10 repon pregnancies to their physicians as soon as
possible.

Symptomatic Hypotension: A patient receiving HYZAAR
should be cautioned that lightheadedness can occur, espe-
cialty dunng the first days of therapy, and that it should be
reported to the prescribing physician. The patients should be
told that if syncope occurs, HYZAAR should be di: i

b arine) — possible i d
muscle relaxant.

Lithium — should not generally be” given with diuretics.
Diuretic agents reduce the renat clearance of lithium and add a
high risk of lithium toxicity. Refer to the package insert for lithium
pteparahons before useci such preparations with HYZAAR.

t y Drugs— In some
patients, the admnmstranon of a non-steroidal anti-inflammia-
tory agent can reduce the diuretic, natriuretic, and annhypﬂ
tensive effects of ‘loop, p and
diuretics. Therefore, when HYZAAR and non- sterondal anti-
inflammatory agents are used concomitantly, the pamsm
should be observed closely 1o determine if the desired effect
of the diuretic is obtained.

Carcinog is, Mt g i lmparrmenr of Fertility,
Losartan P Hydrochlor

No carcinegenicity studies have been d d with the
losartan po(ass-um hydrochloro'hlazvde combination.”

Losanan il ide when tested ot a
weight ratio of 4:1, was negative in the Ames microbiat
mutagenesis assay and the V-79 Chinese hamster lung cell
mutagenesis assay. In addition, there was no evidence of
direct genotoxicity in the in vitro alkaline elution assay in rat
hepatocytes and in vitro chromosomal aberration assay-in
Chinese hamster ovary cells at noncytotoxic concentrations.

Losartan potassium, coadministered with hydrochiorothia-
zide, had no effect on the fertility or mating behavior of mate
1a1s at dosages up to 135 mg/kg/day of losanan and 33.75 mg/
kg/day of hydrochlorothiazide. These dosages have been
shown to provide respective systemic ysures {AUCs) for
losanan, its active metabolite and hydrochlorothiazide that
are approximately 60, 60 and 30 times greater than those
achieved in humans with 100 mg of losartan potassium in
combination with 25 mg of hydrochorothiazide. In female
rats, however, the coadministration of doses as low as 10 mg/
kg/day of losartan and 2.5 mg/kg/day of hydrochlorothiazide
was associated with slight but -statistically significant
decreases in fecundity and femluty indices. AUC values for
losartan, its active end hyd
extrapolated from data obtained with losartan administered
to rats at a dose of 50 mg/kg/day in combination with 12.5 mg/
kg/day of hydrochlorothiazide, were approximately 6, 2, 8nd 2
times greater than those achieved in humans with 100 mg of
losartan in combination with 25 mg of hydrochlorathiazide.
Losartan Potassium i

Losartan potassium was not carcinogenic when adminis-

responsiveness to the

until the physician has been consulted.

AN paﬂems should be cautioned that -nadequale fluid
intake, excessive persplvanon diarrhea, or vomiting can lead
to an excessive fail in blood pressure wnh the same conse~

of lightheaded: andp syncope.

Polass:um Supplements: A paﬁem receiving HYZAAR
should be told not to use polassmm supplemenls or sal sub-
stitutes containing p T without g the prescrib-
ing physician ' (see PRECAUTIONS, Dmg Interactions,
Losartan Potassiumj.

Drug Interactions
Losartan Potassium

tered atr fly tolerated d to rats and mice for 105
and 32 weeks, respectively. Femnale rats given the highest dose
{270 mg/xg/day) had a slightly higher incidence of pancreatic
acinar adenoma. The maximaltly tolerated dosages (270 mg/
kg/day in rats, 200 mg/kg/day in mice) provided systemic
exposures for losartan and its pharmacologically active

bolite that were appr y 160 and 90 times {rats)
and 30 and 15 times {mice) the exposu:e of 8 50 kg human
given 100 mg per day.

Losartan potassium was negative in the microbial mutagen-
esis and V-79 mammalian celt m'utagenesis assays and in the
in vitro alkaline elution and in vitro and in vive chromosomal
aberration assarvs In addition, the active metabolite showed

No sig drug-drug phar Kinetic ir

in the microbist mutagenesis, in
vitro alkalme elution, and in vitro chromosomel abetrahon

have no
bean found in lmavaclmn dies with hydrochk hiazich
in, warfarin, ci henob . (See CLINI— assays.

CAL PHARMACOLOGY. Drug I ) Potent inh

of cytochrome P450 3A4 and 2C9 have not been studied cl-m-
cally but in vitro studies show significant inhibition of the for-
mahon of the achve metabolns by inhibitors of P450 3A4
). or P45S0 209 (sud-
taphenazole) and nearly compldle inhibition by the combina-

Fertility and reproductive performance were not affected
in studies with male rats given oral doses of losartan potas-
sium up 1o epproximately 150 mg/kg/day. The admirtistra-
tion of toxic dosage levels in females (300/200 mg/kg/day}
was associated with a significant {p<0.05) decrease in the
number of corpora luteaffemale, implants/femasia, and live
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fetusésffemale at C- sectlon At 100 mg/kg/day only a decrease
inthe number of corpora luteafemale was observed. The rela-
tionship of these findings to drug-treatment is uncertain since
there was no effect at these dosage levels pn implants/preg-

nant ferale, percent post-implamation loss, or live animals/
litter at parturition. In'nonprégnant rats dosed at 135 mg/kg/
day for 7 days systemic exposure (AUCs) for losartan and its’
active lite were approxi y 66 and 26 times the
exposure achieved in man at the maximum recormended
human daily dosage (100 mg).

Hydrochlorothiazide
Two-year feeding sludles in mlce and rats conducted under
the ofthe N IR{ logy Program (NTP) uncov-

ered no evidence of a carcinogenic potential of hydrothioro-
thiazide in female mice (at doses of up to approximately 600
mgkg/day} or in male and female rats {(at doses of up to
approximately 100 mgkg/day). The NTP, however, found
equivocal evidence for hepaior.arcinogenicity inmale mice.

Hydrochlorolhcazlde was not genoloxic in vitroin the Ames

ity assay of Sal, fla typhimurium strains TA 98,

TA 100, TA 1535, TA 1537, and TA 1538 and in the Chinese
Hamster Ovary [CHO} test for chromosomat aberrations, of in
vivo in assays using mouse germinal cell chromosomes, Chi-
nese hamster bone marrow chromosomes, and the Droso-
phila sex-linked recessive lethal trait gene. Positive test results
were obtained only in the in vitro CHO Sister Chromatid
Exchange {(clastogenicity} and in the Mouse Lymphoma Cell
{mutagenicity) assays, using concentrations of hydrochloro-
thiazide from 43 to 1300 pg/mL, and in the Aspergilius nidu-
lans non-disjunction assay at an unspecified concentration.

Hydrochlorothiazide had no adverse effects on the fertility
of mice and rats of either sex in studies wherein these species
were exposed, viatheir diet, to doses of up to 100 and 4 mg/kg,
respectively, prior to mating and throughout gestation.
Pregnancy

Pregnancy Categories C {first trimester) and D (second and
third trimesters). See WARNINGS, Fetal/Neonatal Morbidity
and Mortality.
Nursing Mothers

1t is ngt known whether losartan is excreted in human mitk,
but significant leve!s of losartan and its active metabolite were
shown 10 be present in rat mitk. Thiazides appear in human
milk. Because of the potential for adverse effects on the nurs-
ing infar, a decision should be made whether to discontinue
nursing or discontinue the drug, taking into account the
importance of the drug to the mother.
Pediatric Use

Safety and effectiveness in pediatric patients have not been
established.
Use in the Efderly

Of the total number of patients in controlled clinical studies of
hypertension with HYZAAR, 107 patients (12.5%) were 65 years
and over, while 9 patients (1.0%) were 75 years and over. No
overall differences in effectiveness or safety wete observed
betweenthese patients and younger patients, but greater sensi-
tivity of some older individuals cannot be ruled out.

ADVERSE REACTIONS

Losartan potassium-hydrochlorothiazide has been eval-
vated for safety in 858 patients treated for essential
hvperlenscon In clinicaltrials wllh losanan potassium-hydro-

no ad peculiar to this com-
bination drug have been observed Adverse experiences
have been limited to those that were reported previously with
losartan potassium and/os hydrochlorothiazide. The overall
incidence of adverse experiences reported with the combina-
tion was comparable to placebo.
with ¥ i -m~hydroch|or&
thiazide was well tolerated. For the most pant, adverse experi-
ences have been mild and transient in nature and have not
of therapy. In controlled clinical tri-
als discontinuation of therapy due to clinical adverse experi-
ances was required in only 2.8% and 2.3% of patients treated
with the combination and placebo, respectively.

In these double-blind controlted clinical trials, the following
adverse experiences reported with HYZAAR occurred in 21
percent of patients, and more often on drug than placebo,
regardiess of drug relationship:

Losartan Potassium-
Hydrochloro-

thiazide Placebo
{n=858) {n=173}
Body as 3 Whole '
Abdominal pain 1.2 : 0.6
Edema/swelling 13 . 12
Cardiovascular .
Palpitation . 14 0.0
Musculoskeletal [ -
Back pain ' 21 0.6
Nervous/Psychiatric !
Dizziness 57 29
Respiratory
Cough 26 2.3
Sinusitis 12 0.6
Upper respiratory 6.1 4.6
infection
Skin

Rash 14 0.0
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The followmg adverse evems were also reporled starateof
1% m greater_bul were as, or more, common in the placebo

gro diarrhea, dache, bionchi-
tis, pharyﬁgms.
Adverse ‘evénts occurred at aboul the same rates in men
apd older and unger p and black and non-
black patuems i -

A patient with knowd | hypevsensmvlty to pspmn nnd pemcxl—
lin, whén treated with losartan potassiym, was withdrawn
from study due to swel;mg of the |?s and eyelids and facial’
rash, reported,as ang , which r hed to normal 5
days after therapy was discontinued.

Superficial peeling of palms and hemolysis was reponed in
one subject treated with losanan potassivm.

Losartan Potassjum R

Other adverse experiences, um have been raported with

losartan, without regard to causality, are listed below:

HYZAAR‘ (Losartan Poﬁsﬁﬁn—ﬂyﬂroﬁh\oryﬂu&iﬂe Tablets}

hypotension should oa:k ‘suppohnro L
instituted. = ¥ >

Neither losartan nor its aetrve?hchbome can be removed
by hemodialysis. .
Hydrochlorothiazide ' o T A e

The oraILDmofuyu. hi hiazid is, B than 10 olkg
in both mice and rats. The most conimon signs and symptoms
observed are those'caused by electrotyte depletion (hypokale-
mia, hypochloremu, hyponalremva) and dehydranon jesult-
ing from H as-_plso .been
administered, hvpckalemla may accentuate, wd'ac agrhyth-
mias. The degree to which hydrochloro(h-aznde ls reroved bv
hemodialysis has not beer sstablished.
DOSAGE AND ADMINISTRATION

The usual starting dose of losartan is 50 mg once daily, with
25 mg recommended fpr patients with intravascutar volume

with diuretics) (see WARN-

‘.

Body as a Whole: chest pain, facial edema, fever, orthostatic
effects, syncopa; Cardiovascular. angina pectoris, arrhyth-
mias including atriat fibrillation, sinus bradycardia, tachycar-
dna, venlncular !achycurdu and vemncular fibrillation, CVA,
d degree AV block;
ion, dental pain, dry mouth, dys-

D;gesnve anorexua consti
pepsia, ! gastriti ! S
Metabolic: gout; M /L I: arm pain, arthralgia, arthri-
tis, fibromyalgia, hip psin, joint swelling, knee pain, leg pain.
muscle cramps, muscle weakness, musculoskeletal pain,
myalgia, shoulder pain, stiffness; Nervous System/Psychiat-
ric: anxiety, anxiety dlsordef, llaxin, confusion, depression,
dream abnormalny hypesthesn, insomma, I‘b:dd decreased
memory ic d
pares1hes|s, pénphatal neuropalhy sleep d'sorder somno-
lence, tremor, vertigo; Respi nasal
congestion, pharyngedl d spiratory
rhinitis, sinus disordef; Skin: slopecia, dermatitis, dry skin,
ecchymosis, ery!hema, ﬂushmg, pholosensnmty pruritus,
ing, urticaria; Sp d vision, burning/
stinging in the eys, cohjunctivitis, doc:ease i visual acuity,
taste per i U P noctuna,
urinary ﬁequency, urinary tract mlectwon

eplbted *'Patientsy* and

INGS, Impaired Hepam: Furictior}: Losanan can be adminis-
tered once or twice daily at total daily doses of 2510 100 mg. H
the am:hypenansvve effect measured at trough using bnce-a-
day dosing is inadequate, a twice a-day regimen at the same
total daily dose or an increase in dose may give 8 more satis-
fanmy rasponse... i~ .-

is mdoses of 12.5.10 mOmg
once daily and can be grven at- doses of 125 10.25mg as
HYZAAR.

‘Fo minimi “...."“ penden stdeeffects,nlsnsually
appropriate to begin ination th Py onky aﬁor a patient
has failed to-achieve the desired effect with

The side effects (see WARNINGS) of losartan are genevallv
rare and apparently independent of dose; those of hydrochloro-
thiazide are a mixture of pendent {primarity hypokale-
mial and dose-independent phenomena (e.g., pancreatitis), the
former much more common than the la“ev Thera with any
combination of } and hyd will be associ-
ated with both sets of dose-independent side eﬂecls

Replacement Therapy: The combination may be substi-
tuted for the titrated components.

Dose Titration by Clinical EHect: A patient whose blood
pressure is not adequately controlled with losartan monother-
apy (see above) may be switched to HYZAAR (losartan 50 mg/
hydrochlorothiazide 12.5 mg) once daily. if blood pressure

Hydrochlorothiazide . ’
Oiher adversq expenenoes that have been reponed wnﬁ
e, regard to lity, are listed
betow: . . .
Body as 8, Wholc k Digestive: pa itis, jaun-
" atie farraticn) 1o
dica_{intrahep. ol § cramp-
ing, gssuic irritation;. _Hematolag ! i
r ie 1ouil SRt e :
g pepia, b 14 ,umcaua,

necrommg ang«mi (vascuims and cutaneous vascuhm)

uncontrolled after about 3 weeks of therapy, the dose
may be iricreased to two tablets once daily.

A patient whose blood ptossuve is madequa!eiy cclmrolled
by ZSWOMGCI!VU" dr oris
but who experiences hypokalerma with this regimen, may be
switched to HYZAAR (losartan 50 mg/hydrochlorolhnanda

fever, sespiratory di S ing-p s and pulmo- 12,5 mg) once daily, reducing the dose of hyﬂrokfhlofolhlaznde
nary edema, anaphyl reactions; Metabolic: hyperglyce-  without. reducing the overall “expected antihypertensive
mis, gly ia, hyper M Jmuscle  resp The clinical resp 10 HYZAAR should be subscv
spasm; Nervous Psych : G Renal: ity ] dandif blood p lled
renal failure, renal ‘_ f i L iti: hritis; Skin:  after about 3 weeks of therapy, the dose may be increased to

erythema hif Johnson syndrorne
ki dermatitis i toxic epidermal necmty‘s1s,
Special Senses: transient blu rrad vision, xanlhopsua

Post- Mal*etmg Experience
~The fi ditional

Dardt

have ’ been

g
reported .in post
Angicedema (involving swellmg of the. laoe hps, pharynx.

two tablets once daily.

The usual ddse of HYZAAR is one tablet once daily. More
man two lablels once dady isnot recommended The maximal
antihyp effect is d about 3 weeks after initia-
tion of therapy. e

Use in Patients with Renal & L The usual
of therapy with HYZAAR may  be followed as long as the
patient’s creatinine clearance is >30 mL/min. In patients with
more severe renal impairment, loop diuretics are preferred to

thiazi so HYZAARis nottecommefided.

and/or fongue} has been rep: d rarely in p treated
with losartan; some of these pati prckusly P d S
angiocederna with other drugs including ACE inhib Drges—

tive: Hepatitis has been reported rateiy in pahems treated with
losartan.

Hyp ia has been rep
Laboratory Test Findings

in cumrol'ed clinical tnals, chmcal!y important changes in
were mrely assocwa(ed with

d wnh lc'sanan. .

administration of HYZAAR
Creatinine, Blood Urea Nm-oge X Mmor increases in blood
urea nitrogen (BUN) ov T were' observed in 0 6
and 0.8 percent, resp ly, of patiénts with
tension treated with HYZAAR tlone No patient dvscommued
taking HYZAAR due toincreased BUN. One panem ‘discontin-
ued taking HYZAAR due 10 8 mmor mctease in serum crom—
nine.

H tobin and Hi it: Small d in h U
bm and hematocrit  (mean . .d -of approxi 1]
0.4 grams and 0 72 wvol ively A

d with HYZAAR alone.
but were vavoly of clcmcol importance.-No pmrems were dis-
continued dise to anemia. Wil ao

- LiverFi Tests: O jonal ek of liver enzy
and/or serum bilirubin have occurred. In patients with essen-

Patients with Hepatic Impairment: HYZAAR is not recom-
mended for titration in patients with hepatic impairment (see
WARNINGS, Impaired Hepatic Function) because the appro-
priate 25 mg starting dose of losartan cannot be given.

HYZAAR may be administered wnhother amnhvpenens:ve
agents.

HYZAAR maybe ndmm»slered wnh or without food.
HOW SUPPLIED '

No 3502 — Tablets HYZAAR 5012 5 are vellow, \eardlop
shaped film-coated tablets, coded MRK 717 on.one side and
HYZAAR on the other. Each tablet contains 50 mg of losartan
potassiurn and,12.5 mg of | hydvochlorolhunde They are sup—
plied as foﬂo

NDC 0006-0747-33 unit ofusebomes of 30,

NDC 0006-0717-54 unit of use bottles of 90

NDC 0006-0717-58 unit of use bottles of 100 -

(6505-01-416-4329,50-12.5 100's)

-NDC 0006-0717- 28unn dosepadtagesoi 100
Storage” v -

Store st controfled ioom temperature 15-30°C |59 BG‘F)
Keep contamer Tightly closed. Prmect 'rom hgm

tial hypertension trested with. HYZAAR sione, .no
were duscommuod duo to these laboulory adverse experi-
ences. - -

Serum Electrolyres See PRECAU“ONS

OVERDOSAGE *

Losartan Potassium.
S-gmﬁcant lethality was obseived in mice and rats -he: oml
administration of 1000 mgkg and 2000

QMH!CI(& co., iNC, WesgPoim. PA 13486, USA
DUPONT] '~ - ~

mg/kg,
about 44 and 170 times the maximum recommended humnn
dose on a mg/m? basis.
Limited date are available in tegud to’ overdosage in’
humans. The most tikely i of ge would

PHARMA] wirmington, DE 19880 USA

impairment (see WARN-.
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RHPM Review of Labeling
NDA: 20-387/5-010 Hyzaar (losartan potassium/HCTZ) Tablets
Date of submission: July 14, 1998
Date of receipt: July 16, 1998

Applicant: Merck Research Laboratories

Background: Merck has submitted final printed labeling as a “Special Supplement - Changes
Being Effected.” The cover letter notes that the revised labeling will be used on or before
November 1, 1998.

Review: The submitted final printed labeling has been revised as follows:

CLINICAL PHARMACOLOGY, Pharmacokinetics, Drug Interactions, Losartan Potassium:
“Conversion of losartan to its active metabolite after intravenous administration is not affected by
ketoconazole, an inhibitor of P450 3A4” has been added before the last sentence of this
subsection.

PRECAUTIONS, Information for Patients, Potassium Supplements: a cross reference, “(see
PRECAUTIONS, Drug Interactions, Losartan Potassium)” has been added.

PRECAUTIONS, Drug Interactions, Losartan Potassium: “In humans, ketoconazole, an inhibitor
of P450 3A4, did not affect the conversion of losartan to the active metabolite after intravenous
administration of losartan. Inhibitors of cytochrome P450 2C9 have not been studied clinically”
has been added before the last sentence of this subsection. The last sentence of this subsection
has been revised to read “The pharmacodynamic consequences of concomitant use of losartan
and inhibitors of P450 2C9 have not been examined.”

The following has been added to the end of this subsection: “As with other drugs that block
angiotensin 1l or its effects, concomitant use of potassium-sparing diuretics (e.g., spironolactone,
triamterene, amiloride), potassium supplements, or salt substitutes containing potassium may
lead to increases in serum potassium (see PRECAUTIONS, Information for Patients, Potassium
Supplements).” '

Recommendation: | will prepare an approval letter for this supplement for Dr. Lipicky's
signature, pending the Medical Officer’s review of the acceptability of the revisions. This
supplement falls under 21 CFR 314.70 (c ), Supplements for changes that may be made before
FDA approval. /'.p

Kathleen Fﬁngiovanni

cc: NDA 20-386/S-014
HFD-110
HF-2/MedWatch
HFD-110/KBongiovanni
HFD-110/SBenton
kb/7/23/98.



